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rHE YELLOWFIN TUNA FISHERY IN THE EASTERN TROPICAL ATLANTIC 
(Preliminary Study)ll 

By J. C. LeGue n, F. P oinsard a nd J . P . T roadec 

(Transla t ed from French by J. P . Wise*) 

ABSTRACT 

This study presents the results o f an invest igation carried out on the live -bait tuna clip ­
pers which landed the ir catche s a t Point Noire (Congo -Brazzav ille) in 1964 . Two - thirds of 
the trips were analyzed. The ana lysis a llows us to describe the charac teristics of the live ­
bait fishery in the reg ion: c a t ch per unit of effo rt, yield , and the gross relationship between 
the distribution of the concentrations of yellowfin and the oceanographic structure of the sur ­
face. Eighty percent of the c a t ches were m a de in waters of 240 to 250 C. ( the frontal zone). 
This relationship makes it possible to use knowl edge of the oceanography of the surface, and 
its seasonal variations, in scouting for fish. 

I. INTRODUC TION 

The yellowfin (Thunnus albacares) f ishery actually began in the Point Noire (Congo-Braz­
zaville) area in September 1963 with the cons t ruction of cold-storage facilities. After 10 
rears of attempts (cruises of the ves sel s L a u rence, Columbia, Marinero, and Bertin), there 
had been no commercial exploitation e stablished because the distances between the fishing 
areas and the ports prejudiced the economic yie ld. 

Since the arrival of the tuna fleet in September 1963 we have begun an investigation to 
de termine the principal characteristics of the fishery (yields) in the region and to obtain the 
ti rst estimates of the seasonal movements of the fish concentrations. 

In establishing contacts with the fi s h i ng captains we tried to obtain as much information 
as possible about their trips: duration , pos ition, catch, time devoted to catching bait, surface 
te mperature , and average size of fi s h captured. In spite of the relative imprecision of some 
of the information, this method has the a dvantage of furnishing a synoptic picture of the situ­
at ion and a large number of obs e r vations (at least in the region exploited). In addition, this 
I pe of analysis is the only one p ermitti n g the beginning of a study of the influence of exploi­
:at ion on the stock. 

The results of the study are particular ly satisfactory in that they shed light on the prob­
m of seasonal movements of the concentrations of yellowfin. Monthly charts~.1 of the rela­

i v e abundance of the fish at the surface have been constructed; they furnish a partial picture 
,r the migrations . 

The work presented in this paper i s the result of a rapid analysis of the data collected 
..l ring 1964. This preliminary version was written w ith as little delay as possible in order 

o make the results available to the tuna fleet before the beginning of the 1965 fishing season. 

II. DESCRIPTION OF T H E WORK 

Our first idea was to give to the fishing skippers a log sheet to fill day by day at the same 
:i me they filled their own logs. 
IFishery Biologist (Research), Washington Biological Laboratory, U. S . Bureau of Commercial Fisheries, Washington , D.C . 
!/ "La peche de l'albacore CNeothunnus a lb acares Bcnnaterre) dans la zone orientale de l 'Atlantique intertropical - Etude preliminaire, " 

Document No. 263 _ S. R., 1965. T rav aux du C entre Oceanographique de l'Office de la Recherche Scientifique et Technique 
~tre-Mer a Pointe Noire , Direction Genera l e : 24 , rue Bayard, Paris (8e )_ Centre O. R . S. T. O. M . de Pointe Noire: B. P. 1086, 
Republique du Ccngo. 

1/Available as an appendix attached to the reprint (S ep . No . 739) of this article . 
~otes: (1) Metric tons and °c. used in this a rticle . 

(2) Certain changes have b e en made by the Editor to increase readability in English. Also included are slight modifications as 
suggested by the authors. 

U. S. DEPARTMENT DF THE INTERIOR 

F isb and Wildlife Service 
Sep. No . 739 
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O.R.S. T.O.M. 
Centre dlOceanographie 

de Pointe-Noire 
B. P. 1086 - Congo 

Name of the boat. ______ _ 
Sailing date _______ _ 
Landing date _______ _ 

Number of days • • . . • • . 
Location ••••••••••• 
Weight •••••••••••••••• 
Spec ies .•• 
Average size •.•.••..•••••• 

Half -Month Position 
Period Da te (S tatist ical Square) 

CAPTURES 

Numbe r of 
HoW'S in 

This Squa re 

*Fill this out eve ry day , even if you see no tuna during the day . 

Tonnage Landed 

Yellowfin 
Big -eye ,''):-"""'30"'"kg-'>-=...-:""-_-
Skiplack ____ _ 

TOTAL 

Captain's Name _______ _ 
Length of trip days 

Descriotion 
Surface Tonnage 

Species 
Average 

Wa ter T emp. Captured Size 

Fig. 1 - Form of daily log sheet distributed for use by fishing skippers. (Original printed in French.) 

Unfortunately , in practice we were only able to obtain the information regularly by going 
aboard ours elves to copy the fishing logs, or, if these had not been kept, by interviewing the 
captains. The precision of information varied considerably from boat to boat. It depended or 
the good will of the captains and the care with which their logs were kept. While Some logs 
gave day by day all the i nformation needed, othe rs did not even exist ; our investigation then 
was based only on oral information. The sheets filled out under the latter conditions only 
give overall informati on, such as: "so many tons in so many days in such and such a region, 
or even more r oughly , "trip identical to that made b y such and such a boat." 

We attempted to record all the trips which landed their catches at Point Noire. But we 
only cov ered 70 of the 113 trips in 1964, that is 4,194 metric tons out of the 6,875 metric tone 
landed (two-thirds). The logs from two long-liner trips were not used, and one live-bait trip 
recorded in a very rough m anner was not used in the calculations of averages. 

We were, however, in a position to request the tonnages unloaded and weighed from the 
b ooks of the lightering company in charge of operating and maintaining the port. The landings 
we r e sorted into ye llowfin a nd skipjack before October 1964 ; after that date, into yellowfin, 
bi geye (only those individuals of a weight exceeding 30 kilograms are separated from the 
ye llowfi n) , and Skipjack. Therefore, all big eye were included with the yellowfin until October, 
and ev en then Some bigeye weighing less than 30 kilograms were still included with the yelloW 
fi n. In gene r al, when the logs were well kept, the captains I estimates of the quantities caught 
day by day corresponded p r etty well with the quantity weighed after landing. Underestimations 
which va r ied according to the captain, were less than 5 percent; but when the logs were in-
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completely filled out the und e restimations could be larger. In general, the captains only re­
membered reasonably well the days wh e n fi s hi ng was the best. Analysis of incomplete logs 
caused us certain difficult ies , and we we re obliged to make estimations. In those cases for 
which we had the fishing locality, the monthly catches by statistical square were extrapolated 
in applying the relationship b e tween landi ngs a nd estimated catches. 

The catches in the region und e r study were greater than the amount of fish landed for 
':hese reasons : (a) prac tically none of the J apanese boats unloaded at Point Noire, (b) Some 
;ransfer to refrigerator ships took place at sea , and (c) in February- March and in November, 
",hen the fleet was fishing in the north, the tuna caught in the study region were unloaded at 

A bidjan or Dakar. On the othe r hand , few catches made in other regions were unloaded at 
Point Noire. 

This type of study cannot be compl et e unless t he same work is carried out in all the ports 
where west African tuna are discharged: T ema , Abidjan, Dakar, and Las Palmas. 

Our study only deals with the live -bait fis h ery. We have data on only one trip by a seiner 
a nd two trips by long-line rs. 

III. PRINCIPAL CHARACTERISTIC S O F T HE L IVE-BA IT FISHERY 
IN THE EASTERN TRO P ICAL ATLANTIC 

1. QUANTITIES LANDED - DISTRIBUTION OF THE CATCHES BY SPECIES AND BY 
NATIONALITIES : In 19 63 , from Septe mbe r to December, 1,178 tons were landed, the result 
of 14 trips for which w e have only fragmentary information. 

In 1964 we have information on 6,8 75 tons, which is a little more than actually landed be 
c ause we occaSionally obtaine d info r mation on trips which did not land at Point Noire (table 1). 

T able 1 - Tuna Landings at Point Noire, 1964 

Species French apanese Soanish Total 
Tons % Trips Tons % Trips Tons % Trips Tons % Trips 

~ellowfin 5,818.2 98.1 97 339 . 4 - 5 563.0 - 11 6,720.6 91:F 113 
~igeye 16.7 0.3 97 - - - - - 11 16.7 0.2 113 
~kipjack 94 .5 1.6 97 8..4 - 5 34.8 . 11 137.7 2.0 113 
rrotal 5,924. 4 86.2 97 347.8 5. 1 5 597.8 8.7 11 6,875.0 100.0 -1l~ 

In the Spanish catches the trip made by the seiner Lerez is included (85.1 tons of yellowfin 
a.n d 8.3 tons of skipjac k in 6 days) . T wo trips by Japanese long-liners are not included in the 
table, because tha t t yp e of fishing is carried out on different stocks (albacore and yellowfin). 
~ ;ince the informa tion we have on the s e types of fishing is very fragmentary, we have not 
treated them separate l y . 

Table 1 shows the p rimary importance of the yellowfin in the catches (98 percent of the 
total), howeve r that perce nta ge i s s lightly overestimated because, as we have previously 
t lointed out, Some bigeye a r e i nclude d. T he skipjack and the large bigeye make up the other 
t percent; those species are little sought after, particularly by the French fishermen, because 
th ey are of much less c ommercia l value than the yellowfin. 

We may note the impor tance of the French fishery (86.2 percent of the total). Although 
our data for the Spanish vessels are c orrect, the same cannot be said for the Japanese catches. 
Though the la tter are cons iderab ly the more important, they transfer their catches directly 
at sea or land at othe r por ts (Tema and Las Palmas ). The Spanish vessels fish by preference 
fr om Abidjan, where they have a cold - storage facility. For this reason they do not usually 
Come into the region that we have studied. The landings by the fishermen of those two nation 
a lities (Spanish and Japanese) are too small to consider the differences in the species compo 
sition by nationality. 

Our studies permit us to Sum up the data on the catch of 4,194 tons (or 70 of the 113 trips) 
a nded a t Point Noi r e (table 2 ). 
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Table 2 - Landings at Point Noire of 70 of the 113 Tuna Trips Reported in 1964 

Species French Ja~anese Spanish Total Live..Bait Seiner ILive..Bait 
Tons % Tons % ••• (Tons) •• Tons Trips - -

~ellowfin 3,747.8 98.5 261. 7 - 85.1 25 .4 4,120.0 70 

~igeye 18.0 0.5 - - - - 18.0 70 

8.3 

The data from the French 
vessels proved satisfactory. 
The distribution of the catchei 
by species is very similar t 
to that of the overall landingB, 
By nationality the Spanish 
fishermen are s lightly under 

!Skipjack 36.3 1.0 10.4 - 1.0 56.0 70 
93.4 26.4 

repres ented. 

rrotal 3,802.1 90.6 272.1 6.5 
119.8 
(2. 9%) 4,194.0 70 We must admit that our 

coverage of the landings 
Tonnage covered varied with time. The rela-

tion TId d ,very small in January and February, thereafter increased regularly onnage an e 
to June, R - %; July-August, R; 2~6; September-October, R - 1\ ; November-December R = 1. 

2. CATCH PER UNIT EFFORT BY LIVE-BAIT BOATS: The 70 log sheets for 1964 were 
grouped by month, assigning each trip to the month in which the mid-point of the trip occurred. 
Their distribution is condens ed in table 3. 

Table 3 - Summary of Basic Information Collected from 70 of the 113 Tuna Trips Landed at Point Noire 

BAIT FISHI NG TUNA F ISH IN ' Total Time Tuna Catch Per Day 
Total Time Time Spent by All Tri s at Sea bv All Tnos 

Average Spent Fishing Percentage Stean-.ing Percentage Time Spent (Bait and For Actually 
1964 No. Average Catch Total and of Total +Scouting of only In Tuna Total Spent 

of Length of Tuna Cat ch Steaming Total Time Catch +Fishing Total Time Tuna Fishing Fishmg) by Time Tuna 
Month Trips of Trip PerTrip 1/ 2/ at Sea 3/ 4/ at Sea 5/ All Trips atSea Fishing 

~ Tons T ons ~ :l2.. Tons -- ~ J! Days ...%!.. Days Tons/Day Tons/Day 

January 1 30.0 45.0 0 - 45 30 100.0 25 83 30 1.5 1.8 

February 2 27.5 23.5 10 17.5 47 47 82.5 20 35 57 0.8 2.4 

June 2 23.5 58.0 1 2.1 116 46 97.9 30 64 47 2.5 3.9 

July 3 20 .3 83.0 16 22.5 250 55 87.5 22 31 71 3.5 11.7 

August 7 18.8 77 .4 ~I~ 25 18.9 542 107 81. 1 53 40 132 4.1 10.4 

September 23 21.3 68.0 )( 69 15.4 1,567 380 84.6 269 60 44 9 3.5 5.8 

October 19 19.8 52.3 "' 114 30.3 994 262 69.7 17 5 46.5 37 6 2.6 5.7 

November 11 21.6 47.0 ~ 56 23.5 517 182 76.5 117 64 238 2.2 4.4 

December 2 22.0 58.0 7 15.9 116 37 84.1 22 50 44 2.6 5.3 

Total 70 20.6 60.0 230.0 298 20.0 4,194 1146 80.0 733 50 1,444 2.9 5.7 

1 /Not possible to calculate catch by month Since only 33 of the 70 trips reported the amount caught. Total bait ca tch by 33 trips was 105 tons . 
'2" /Time devoted (steaming and fishing) to catching bait. 
3"/YelLowfin made up 98.5 percent of the catch. balance was bigeye anc Skipjack. 
if/Time spent for steaming. scouting, and fishing for tuna. . ...... . , 
~/Time spent actually fishing tuna. But values are overestImated because In some Instances informatIon obtaIned dId not separate tIme spent scoutIng 

from time fishing. 

The analyses of the month ly data in table 3 leads to some interesting conclusions. The 
quantities for the months of January, February, June, July, and December are so small that 
they support only speculation. The data for August, September, October, and November are 
conSiderably more Significant; the fishing and our coverage were considerably more inten­
sive. 

(a) Bait: DIFFICULTIES: Of the 1,444 days at sea for the 70 trips, 298 days (20 per­
cent) were used in bait fishing. The percentage is generally small, but in October, 30.3 per­
cent of the time at sea was devoted to bait fishing. There are two reasons for this: (1) the 
difficulty of getting suitable bait in the fishing areas themselves; and (2) with the movement 
of the yellowfin towards the south and the impossibility of getting bait off the Angolan coast, 
the distance between the fishing areas for bait sardines (Gabon) and tuna (Angola) lengthened 
and the time spent steaming correspondingly increased. (Only 2 vess e ls were able to get 
bait off the Angolan coast.) 

This caused the tuna fishing fleet to move northward. In November and December only a 
few vessels stayed in the region where they could more easily get bait (in November 23.5 
percent of the total time at sea was spent bait fishing, and, in December, only 15.9 percent). 
The difficulties in getting bait seem to limit the development of the fishery and to inhibit the 

II 
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establishment of continuous exploitation throughout the year. Scarcity of tuna in October can­
not be blamed, as we have previously mentioned, for the departure of the fleet during that 
month. 

FISHING AREAS: We have noted 86 bait-fishing areas, which are distributed in the fol­
owing manner: 

Area Description 

Ghana - Accra 
Annobon 
~ - 00 30' N. - 00 30' S. - Libreville 

00 30' S. - 10 30' S. - Cape Lopez 
10 30' S. - 20 30' S. - St. Catherine 
20 30' S - 30 30' S. - Nyanga-Mayumba 

Congo - 30 30' S. - 40 30' S. - Bas Kouilou 
40 30' S. - 50 30' S. - Point Noire 

Anqola- 7vUO :.. - 8uuu' :.. - Ambrizette-Ambriz 
Total .....••••••••. 

No. of Times Bait 
Fishing was Carried On 

2 (for anchovies) 

1~ } 
47 
11 

2 

86 

Season 

Throughout the year 

August - September - October 

October - November 

Practically all the bait came from off the coast of Gabon (Libreville and expecially St. 
Catherine), throughout the year. Considering this restricted distribution of bait, the question 
might be raised if it would not be preferable to use one or two vessels specially equipped for 
bait fishing, and much less expensive to operate than tuna vessels. The bait would be kept in 
live -wells at some point on the coast (Port Gentil, for example) where the tuna vessels could 
load up without losing time. Taking 3.2 tons of bait as the average needed per trip (105 tons 
recorded for 33 trips), the total fishing for tuna in 1964 required 360 tons of bait for 113 trips. 

The same extrapolation applied to the time necessary for seeking the bait (298 days x ~ 
gives an estimate of 480 days (20 percent of the total time at sea). These figures demon­
strate that it would be beneficial to improve the operation of the bait fishery. However, it is 
evident that the proposed organization could not be realiz ed unless a tuna fleet operated 
throughout the year in the region. 

SPECIES FISHED: The great majority consists of "sardine, " or "massoundji" (Sardi­
!1ella aurita) of small size. This is the least common species of Sardinella and schools of 
:foung individuals are hard to find. The Japanese fishermen want bait of very small size 
~ l ess than 12 cm.), whereas the French fishermen use individuals up to 20 cm. Supplements 
of scad (Trachurus sp. and Decapterus sp.) and mackerel (Scomber japonicus) are also used. 
T he vessels fishing around Annobon have sometimes been able to make up their bait from the 
:; chools of anchovy (Enchoviella guineensis) frequently found around the island. 

(b) Yellowfin Fishery: The tuna fleet is made up of freezer vessels, with only a few 
n einers (3 out of 31). We only have information from one seiner trip and have grouped it with 
t he trips of the live-bait vessels for the analysis of the correlation between yellowfin con­
c entration and surface temperature. The differences among the bait boats are not important 
e nough to require grouping those vessels in several classes as to their fishing power. 

CAPTURE PER TRIP AND CAPTURE PER DAY AT SEA: On the average a trip lasted 
20.4 days, during which 60 tons of tuna were captured. If we follow month by month the aver 
age length of each trip (table 3), we notice that it does not vary very much; long trips of more 
than one month are as rare as those of less than 15 days. In general, the vessels came back 
even if they were not filled up. This explains the parallel between the catch per day and of 
the average catch per trip (table 3). Those two indices give month by month the overall yield 
of the fishery. They increase regularly through August and stay high until September. In 
October and November the yield falls markedly--52.3 and 47.0 tons per trip (2.6 and 2.2 tons 
per day at sea). We see here the influence of the disappearance of the bait and of the increase 
in steaming time between the tuna and bait-fishing grounds. As we will see, it can not be 
concluded that the cause was a decrease in availability of tuna. 
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CATCH OF TUNA PER A TUAL FISHING DAY: The monthly figur s in the last column 
of table 3, as well as the time devot d to fishing, must b qualifi'd som what, b cause Somt; 
logs were only filled in partially and in g neraliti s. But we not': 

(1) The well known influenc of the con entration of th e v sscls giv s a double advantag 
scouting for concentrations of tuna and for zon s wh 're th yi ld is b tt r is fast r (combing 
effect); and it is possible to ke p in contact with the schools, ven th ough c rtain vessels ha 
to leave the fishing grounds to unload or to catch more bait. 

This fishing in a group is really not v ry well xecuted, how ver, because the fishermeJ 
are paid on the basis of their boat's catch, and this mak s for a k en spirit of competitio 
among the vessels; some of th m show a certain reluctance to going out alone scouting . Fro~ 
June to September, with the progr ssiv increase in the numb r of v ss Is, the catch per da" 
actually spent fishing for tuna increased regularly. It fell off again in ovember and Decem' 
ber when only a few vessels remain d 10 th region. 

(2) The probable disadvantag ous localization of scouting in the old season. The partic­
ularly low catches at the beginning of th y ar may b' 'xplain d by the fact that scouting and 
fishing are carried out in warm water wh re th tuna a1' unlik ly to be found in large con ­
centrations (as we will see a little later) 

It would seem that in ovember this phenomenon may equally explain the low yie ld (4.4 
tons per day of actual tuna fishing). pparently the fle ,t did not follow the movement vf the 
large concentrations of tuna towards the outh. n reaching the "black" water of the Congo, 
where the tuna do not come to the surface, the fisherm n stopped, only two vessels crossed 
the "black" water and found to the south of it Some regions of strong concentrations . 

IV.INFLUE T THE SHIFTI -C 
D::> 

For the last ten years, scientists of the Point oire Center have been especially inter­
ested in the movement of the concentrations of yellowfin and have attempted to relate it to 
oceanographic conditions. Several cruises by the vessel mbango, carried out by M.Rossig­
nol, have made it possible to form the hypothesis that large concentrations of yellowfw shoul 
occur at the limit of the warm water (27 0 to 23 0 C.). Those cruises have shown that the 
schools of yellowfin follow the seasonal movement of the boundary between cool and wa rm 
water. 

The oceanography of the surface of the region is well known. Work done by C. R. Berri 
m akes it possible to locate the extreme limits of the warm water in space and time with 
enough precision for the needs of the fishermen. Thanks to this information, it has been pos 
sible for several years to tell the fishermen the region where th e concentrations of yellowfir 
probably will occur, and to predict their seasonal movements. 

Our work on tuna fishing has furnished more precise information on the hydrologic pref ' 
erences of the yellowfin. The largest concentrations are found in waters of 240 -25 0 C . , whicl' 
characterize the boundary between the warm and cold water. 

(a) FRONTAL ZONE (REVIEW OF BASIC INFORMATION) : Schematically, the oceano ­
graphy of the surface of the Gulf of Guinea can be summed up in this manner: a layer of wa­
ter called "Guinea Water," which is warm (usually 26 0 to 30 0 C.) and of low salinity (less 
than 34 %0) lies over the "Benguela Water," which is coole r (temperature less than 24 0 C. ) 
and of higher salinit y (more than 35 %0 ). In our area, the passage from one water mass to 
the other is rapid; one finds a gradient of four degrees in a few meters vertically (thermo ­
cline) and over a distance of 50 to 100 miles horizontally. We use the name "frontal zone" 
for the strip of rapid temperature change (an example is shown in fig . 2) . The layer of wa r m 
Guinea Water, 25 meters thick, is separated from the cooler Benguela Water by a strong 
thermal gradient. 
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Principe Sao Thome Annobon 
O r-----------------------~----~n_~~~n_----------------~~~~ 

27 0 26 25 0 240 '1)0 
Warm Guinea water " ,,' ' '' / ~ -~ 
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so 
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............. "" ,,~ ............ _- ..,,,. ..," -------- --... -- ...... _- -----------

11) 

H C1I _ 

.., -
C1I 
8 

c 
....I 

-
..-------­

..,. ............. --

150~ __________ ~ ________________________________________________________ ~~ 

1 

Fig. 2 - Example of the Front: Temperature section from Principe to Annobon in the cold season (Ma} -June 19Sb), as p r G. R. B rnt. 

Close to our coast, the frontal zone is distinct. It appears to become less dlstmct a on 
goes offshore. In the eastern part of the Gulf of Guinea, the thermocline dOt:!s not go b low a 
depth of 30 to 35 meters. Towards the west it deepens progressively, rea hing 100 to 150 
meters near the coasts of the Americas. 

In the greater part of the region studied, the temperature changes are accompam d b 
s alinity variations. But in the warm season ( ovember-April), even though th warm \! at r 
front reaches and passes Loanda in its descent towards the south, one does not pas dlr ctl 
[rom warm water of low salinity (Guinea Water) to cool saline water (Bengu la \\ at 1). Th 
alinity gradient is fixed at the latitude of Loanda, although the temperatur gradl nos 
own as far as the latitude of Mossamedes , in that region there is a layer of warm aim \\ a­
er ( "Tropical Water"). 

We may see from table 4: 

(1) Little or no fishing in water of temperature below 23 0 or above 27 0 • onl 2 p rc nt 
of the 206 daily observations exceeded those limits. 

(2) The majority (78.6 percent) of the catches and the largest dally 'i Id (or mdlc 0 

abundance of fish) were obtained in water between 24 0 and 26 0 ., charact n hc mp r ur 
of the frontal zone. 

(a) Average daily catch in water of 24 0 to 25° . . 6.3 tons 
(b) Average daily catch in water of 25 0 to 260 . . 7.7 ton­
(c) Average temperature for catches : 2 .90 
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T able 4 - Catch Pe r Day of Yellowfin as a Function of Surface Temperature 

Temperature Relation with T emDerahl rp 
(oC.) 230 _240 240 _250 250 _260 260 _270 270 _280 280 _290 

Tonna ge 
CauQht 

0 -1 1 9 6 1 
1-2 6 5 3 3 
2-3 2 11 10 2 
3-4 2 5 13 1 
4-5 8 10 8 1 Avera ge 
5 - 6 3 8 6 3 1 
6 -7 1 6 5 2 t ern pe ra ture 
7-8 2 3 4 
8 -9 1 2 5 of all 
9-10 1 1 1 

10 - 11 3 6 catch es 
11-12 2 
12 - 13 4 2 24.90 

13 -14 2 1 
14 - 15 1 
15 -16 2 4 
16-17 1 
17 -18 1 1 
18 -19 1 2 
19 -20 1* 
20 - 30 1 1* 2 
30-40 1 
40-50 1* 2 
> 100 1* 

Total 29 77+3* 81+ 1* 11 1 3 

Percentage 14 . 1 38 . 8 39 . 8 5.3 0 . 5 1.5 with se iner 
IAverage catch 

(tons) 5.0 6 . 3 7 . 7 4.8 5.5 1.5 without seine r 
*Observations from one seiner . 

This close correlation be­
tween the concentration of ye 
fin and the temperature (frontal 
zone) shown here for surface 
might also exist in the depths. 
The Japanese long-liners, w 
we have visited, adjust the d 
of their long lines to about 35 
meters (the depth of the thermo 
cline) while in our region. The 
captures are then made up pri­
marily of yellowfin. These ob­
servations' however, are much 
too few to be studied quantita­
tive l y . 

(c) CHANGES IN THE FISH­
ING AREA--MIGRATIONS: Our 
investigations were designed ove r 
all to follow (by vessel observa­
tions) the changes in the fishing 
area, and from that to obtain a 
partial idea of the migrations of 
yellowfin. The data were 
by half monthly periods a platte 
on a chart of the region, which i s 
divided into statistical squares 
of 30 minutes on a side. For 
each fortnight and each square, 
we summed up: (1) all the daily 

catches on each log sheet, and ( 2) t he fi s hing effort (the total days of scouting and fishing in 
each square by all of t he vesse ls) . An average t e mperature was established for each square . 
Although the evaluation of the catche s is a ccura te enough (only small underestimations by the 
skippers a ffect it), the evaluation of the fishing effort presents many more difficulties and, 
for that r eas on , a lack of precis i on. The log sheets fille d in on a daily basis allow scouting 
and effective fishing to be identified, whe r eas , the log sheets filled in on an overall or gener~ l 
basis (so many t ons in s o many days ) underestimate th e scouting time . Therefore, our data 
on effort are unde r estimated, a nd it is necessar y to conside r them as more nearly indices of 
observation dens ity than as precis e m easu res of fishing effort. 

Because the tem peratures a re not precise and the average observations per square are 
for 15 days, it i s i mpractical to cons t r uct a network of isotherms ; however, the average pos 
tion of the f r ont can be fixed . To indicat e this, we have plotted the isotherms of 240 and 25° 
We used the r esults of oceanographi c c rui ses made b y the Center during the same periods i 
previous years for thos e tw o-week periods during which we do not have observations. 

The 17 cha r ts 'if s how the fo llowing facts: 

1. As we have pointed out in the ana l ysis of tuna v ersus temperature, the largest concen' 
trations of ye llowfin were found in the frontal zone. 

The two charts fo r the month of June clearly show the distribution of the fish at the be­
ginning of the co ld s eason. The f r ont was situated betw e en Port Gentil and sao Thome. Dur­
ing the first part of June , one boat went s outh of Point Noire to Benguela, and saw not a 
single tuna. The temperatures observed during that trip were always 24 0 C. or below. By 
the second half of June , the boats, moving considerably to the north, found tuna on the front. 
}jAvailable as an appendix attached to the reprint of this article . 
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From June to August (cold season), the front was stabilized perpendicular to the coast be­
teen Port Gentil and Libreville. The fishing was carried out in that area, principally off 
.b reville. 

At the end of August, the front was beginning to descend to the south and the vessels fol­
bv ed. 

In September-October, the process was accelerating. A tongue of warm water was de­
nding along the coast; it reached the Congo at the end of September. 

From November to April (warm season), we only have a few observations on the fishery 
~ m the Congo to Mossamedes, where the front was then located. In November and Decem­
r' only two vessels went there ; they found yellowfin in large concentrations. 

!L S EASON'-:':;:::~~::::" ::=---::~u~~_ .. :::::==-
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" "" __ ~E!~:'M!~': ___ -_// 
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Fig. 3 - Seasonal movement of the front (240 C. isotherm). 

The three charts from J anuary 16 to Feb­
ruary 29 demonstrate that the fishery was 
carried on in very warm water (2 80 C.), and 
that the overall yield was poor. From Janu­
ary to April the warm water reached its 
southernmost position (Mossamedes ) and 
spread out farther and farther from the coast 
to attain a position perpendicular to it. On 
the other hand, we know that tuna fishing was 
carried out at Baia Farta (Benguela) from the 
end of September to March-April.i 

We have seen that to the south of Loanda 
a warm, salty water mass (Tropical Water) 
extends to the cold-water front. It would be 
interesting to see if the change in salinity of 
the waters then inhabited by the yellowfin in­
fluence their distribution. 

In May the re were no observations on 
yellowfin; the front was rapidly returning to 
its cool season position (Cape Lopez-Annobon). 

2. In the warm season, that is to say when 
the front moved to the South, the island of A n­
nobon was surrounded by warm water (260 -

280 C.). Nonetheless, the schools of yellow­
fin were always seen there and sl ways caught 
(charts for January and February-November 
and December). This phenomenon of a per­
manent concentration around islands is well 

:Own to Pacific fishermen; the A mericans call those fish "home guards . " 

3. Influence of the Congo Waters: We have grouped data relative to the period from 15 
1p tember to 31 December on the same chart. This is the period during which the southward 
~oving front crosses the outflow of the Congo. The form and the extent of that outflow have 
en studied by the Center at Point Noire; its northern limit, in the period of maximum dis­

~arge (observations in November-December 1963), narrowly marks the southern limit of the 
ltch of tuna during the same period in 1964. Almost all of the tuna vessels stop there, as­
jCiating the disappearance of the ye llowfin with the appearance of "black" water. Only two 
.r e -bait vessels crossed that water ' they found the tuna once again when they entered clear 
~ter. It seems very probable that the tuna passed underneath the thin layer of "black," low 
~ a personal communication , F. Correia da Costa has furnished us some information on the live-bait fisheries at Baia Farta. This 

1S carried out by small (to meters) open boats which make one-day trips on the Continental Shelf. The catches are made up of 
y ellowfin, bigeye, and little tuna. Each boat catches from 250 to 300 tons each season. 
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Fig. 4 - Influence of Congo waters is shown in data for September lS-December 31 grouped in this chart. 
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lalinity water. During the second half of November, a French vessel spotted some Japanese 
long-liners fishi.ng in those wa~ers. Because the layer of "black" water is very thin, it is 
sometimes possIble by chummIng to make the tuna come up to the surface and to fish them 
ihere by pole-and-line (the fishery around 60 30' S. by 100 30' E. during the second half of 
November). 

4. Optimum Areas for Tuna Concentrations. Judging from the overall picture on the 
arts, it appears that the yellowfin school more densely in Some select areas: (1) around 

iHlands (Annobon in particular) ; and (2) off the Continental headlands at Libreville, Point St. 
~ atherine, Nyanga, Mayumba, Point Noire, Loanda, Port Ambouin, and Benguela. However, 
h e concentrations are not limited to a narrow band parallel to the coast. The French ves­
leIs have operated at a distance of about 160 -200 miles offshore, but in January-February 
1965, some Japanese live-bait vessels were seen 400 miles southwest of Point Noire, approxi­
n-.ately where the 24 0 C. isotherm is located at that time. It remains to be seen if the pro­
gressive separation of the 24 0 and 25 0 C. isotherms as one goes offshore has a certain in­
fl uence on the abundance of the yellowfin. In fact, beyond about 100 miles offshore, the hori­
zontal gradient weakens so much that one can no longer define the limit of the warm waters 
of the frontal zone. 

V. CONCLUSIONS 

This study has permitted us to demonstrate the enormouS role played by oceanographic 
conditions in the geographical distribution and perhaps the bathymetric distribution of the 
rellowfin in our region. This fish shows a well defined preference for the zones character­
iz ed by a strong thermal gradient (the frontal zone and without doubt the thermocline), which 
separates the Guinea Water and the Tropical Water from the Benguela Water. Four-fifths of 
th e captures made in 1964 by the French live-bait vessels in the eastern tropical Atlantic 
came from the frontal zone (24 0 to 25 0 C.). These ecological relationships of the yellowfin 
are very similar to thos e demonstrated by studies in the Pacific. In the eastern Atlantic , 
st udies on the ecology, stocks, and dynamics of the yellowfin are quite rare and the lack of 
:hem becomes more and more evident. To which physico-chemical or biological and fe eding 
(p lankton) characteristics this close correlation is due, it is i mpossible to say at this point 
:n our studies, for the temperature is only an index of a type of water having a whole series 
of related properties. Furthermore, the ecological laws which regulate the migration of the 
ye llowfin must vary with their age and physiological state (sexual state). This preliminary 
study does not permit any analysis of this sort ; analysis of the average lengths of the fish 
captured (when available from the logs) has not given any information in relation to time or 
Jcation. 

However, the overall conclusions we have reached should help the fishermen in their 
s c outing . We are able to show that during certain periods of 1964, the activity of the vessels 
u a s carried out outside the probable zone of strong concentration. It may be hoped that this 
study, based on the vessels' own logs, will help them to better localize their activity. 

Continuous temperature observations should become a general rule . Using a r ecording 
t.hermometer (such as exists on certain boats), location of the frontal zone is easy i n c on­
Jllnction with the charts of the probable monthly pOSition of the 24 0 C. isotherm. Zones of 
rapid temperature change should be scouted. 

For several vessels, 1964 was the year of first contact with our region. In spite of im­
pe rfect knowledge of the yellowfin and difficulties in capturing bait, the results are encour­
Clging. The catches per day at sea have been comparable with those of the California fisher­
men on the Pacific coast of America between California and Peru (R. C. Hennemuth 1961). 

VI. APPENDIX 

The 17 charts mentioned in the article are available as an appendix attached to the re­
print of this article. Write for Separate No. 739. There is a chart for each 15-day period 
Showing catch of ye llowfin per day and number of days at sea. Covered are the months of 
January, February, June, July, August, September, October, November, and December 19 64. 
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READER'S C 

The staff of Commercial Fisheries R VI W \as pI a!> d 0 r ad h rec nt 
remarks of a Spanish subscriber. In a letter of June 1,1965, to the l\ladrid 
daily newspaper Ya, Gaspar i\Iasso, a m mber of a Vigo firm saId, in part 
(translated from Spanis h ): 

" ... Others may forget the manifold a sistance given 
them for their development, but even though it may not 
seem of importance to you there are many mdustrial con­
cerns who are grateful for the ... Instructive and statis­
tical data of exceptional interest. We mention, as an ex­
ample, the fine work of the Department of the Interior of 
United States, which through the Bureau of Commercial 
Fisheries of the Fish and Wildlife Service, distributes . . . 
its authoritative publication Commercial Fisheries Review 
with 120-150 pages of excellent text, further supplemented 
with statistical data by the Market ews Service. 

" Wedo not refer precisely to the .. . cost of this publi ­
cation issued by the aforementioned official agency, but to 
the incalculable benefits which mean so much to us to have 
at our disposal such useful material, received by mail with 
mathematical regularity. . . ." 

Created in 1849, the Department of the Interior-a department of conservation-is concerned with the 
management, conservation, and development of the Nation's water, fish. wildlife, mineral , forest , and park 
and recreational resources. It also has major responsibilities for Indian and Territori al atralrs. 

As the Nation's principal conservation agency. the Department work s to assure that nonrenewable 
resources are developed and used wisely. that park and recreational resources are conserved f or the future, 
and that renewable resources make thelr full contribution to t he progress. prosperity. and security of the 
United states--now and in the future. 


